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1. A method of detecting a nucleic acid having at 
least two portions comprising: 

providing a type of nanoparticles having 
oligonucleotides attached ^hereto, the oligonucleotides on 
each nanoparticle having a^equfence complementary to the 
sequence of at least two/portions of the nucleic acid; 

contacting the\nucleicjLa<5id and the nanoparticles 
under conditions ef f ecti\\^tToTall!f)w hybridization of the 
oligonucleotides on the nanoparticles with the two or more 
portions of the nucleic acid; 

observing a detectable change brought about by 
hybridization of the oligonucleotides on the nanoparticles 
with the nucleic acid. 

2. A method or\detecting nucleic acid having at least 
two portions comprising; 

contacting the nucleic acid with at least two 
types of nanoparticles havihg oligonucleotides attached 
thereto, the oligonucleotidesVon the first type.-. of - 
nanoparticles having a sequenced complementary to a first 
portion of the sequence of the nucleic acid, the 
oligonucleotides on the second type of nanoparticles having 
a sequence complementary to a second\portion of the sequence 
of the nucleic acid, the contacting talking place under 
conditions effective to allow hybridizaodon of the 
oligonucleotides on the nanoparticles witt^ the nucleic acid; 
and 
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observing a detectable change brought about by- 
hybridization of the oligonucleotides on the nanoparticles 
with the nucleic acid. \ 

3 . The method of Claim 2 wherein the contacting 
conditions include freezing and thawing. 

4 . The method of Claim 2 wherein the contacting 
conditions include heating. 

5 . The method of Claim 2 wherein the detectable 
change is observed on a solid surface. 

6 . The method of Claim 2 wherein the detectable 
change is a color change observable with the naked eye. 

7. The method of Claim 6 wherein the color change is 
observed on a solid surface. 

8. The method of Claim 2 wherein the nanoparticles 
are made of gold. 

9. The method of Claim \ wherein the oligonucleotides 
attached to the nanoparticles areylabelled on their ends not 
attached to the nanoparticles with Nnolecules that produce a 
detectable change upon hybridizationNof the oligonucleotides 
on the nanoparticles with the nucleic \cid. 
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10. The method of Claim 9 wherein the nanoparticles 
are metallic or semiconductor nanoparticles and the 
oligonucleotides attached to the nanoparticles are labeled 
with fluorescent molecules. 

11. They method of Claim 2 wherein: 

the nucleic acid has a third portion located 
between the firso, and second portions, and the sequences of 
the oligonucleotides on the nanoparticles do not include 
sequences complementary to this third portion of the nucleic 
acid; and 

the nucleic afcid is further contacted with a 
filler oligonucleotide having a sequence complementary to 
this third portion of the rmcleic acid, the contacting 
taking place under conditions effective to allow 
hybridization of the filler oligonucleotide with the nucleic 
acid. 

12. The method of Claim 2 whferein the nucleic acid is 
viral RNA or DNA. 



13. The method of Claim 2 wherein^the nucleic acid is 

a gene associated with a disease. \ 

\ 

\ 

14. The method of Claim 2 wherein th^ nucleic acid is 
a bacterial DNA. \^ 

\ 
\ 

15. The method of Claim 2 wherein the nucleic acid is 

\ 

a fungal DNA. 
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16. The method of Claim 2 wherein the nucleic acid is 
a synthetic DNA,^a synthetic RNA, a structurally-modified 
natural or synthetase RNA, or a structurally-modified natural 
or synthetic DNA. \ 

17. The method ofVciaim 2 wherein the nucleic acid is 
from a biological source! 

18. The method of Claim 2 wherein the nucleic acid is 
a product of a polymerase chain reaction amplification. 

19. The method of Claim \ wherein the nucleic acid is 
contacted with the first and second types of nanoparticles 
simultaneously. \ 

20. The method of Claim 2 wherlsin the nucleic acid is 
contacted and hybridized with the oligonucleotides on the 
first type of nanoparticles before being contacted with the 
second type of nanoparticles. \ 

21. The method of Claim 2 0 wherein the first type of 
nanoparticles is attached to a substrate. 

22. The method of Claim ^.wherein the nucleic acid is 
double -stranded and hybridizatioXwith the oligonucleotides 
on the nanoparticles results in the\production of a triple- 
stranded complex. \ 
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23. A\nethod of detecting nucleic acid having at least 
two portions comprising: 

providing a substrate having a first type of 
nanopart icles attached thereto, the nanoparticles having 
oligonucleotides atoached thereto, the oligonucleotides 
having a sequence complementary to a first portion of the 
sequence of the nucleicx acid; 

contacting the\nucleic acid with the nanoparticles 
attached to the substrate \mder conditions effective to 
allow hybridization of the Oligonucleotides on the 
nanoparticles with the nucleic acid; 

providing a second type of nanoparticles having 
oligonucleotides attached thereco, the oligonucleotides 
having a sequence complementary to one or more other 
portions of the sequence of the nuoleic acid; 



:ik 



contacting the nucleic aciq bound to the substrate 
with the second type of nanoparticles Voider conditions 
effective to allow hybridization of theXoligonucleotides on 
the second type of nanoparticles with they nucleic acid; and 

observing a detectable change. 

24. The method of Claim 23 wherein the nanoparticles 
are made of gold. 

25. A method of detectin^Tmicleic acid having at least 
two portions comprising: \ \ \ 

providing a substrate Vavimqajirst type of 
nanoparticles attached theretcL^fcrie nanoparticles having 
oligonucleotides attached ther&toA the\ oligonucleotides 
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having a sequence complementary to a first portion of the 
sequence of the nuclerc acid; 

contacting tnfe nucleic acid with the nanoparticles 
attached to the substrate under conditions effective to 
allow hybridization of tnte oligonucleotides on the 
nanoparticles with the nualeic acid; 

providing a secoAd type of nanoparticles having 
oligonucleotides attached tnereto, the oligonucleotides 
having a sequence complementary to one or more other 
portions of the sequence of fthe nucleic acid; 

contacting the nucleic acid bound to the substrate 
with the second type of nanopaVt^qles under conditions 
effective to allow hybridization ofV the oligonucleotides on 
the second type of nanoparticles witVi the nucleic acid; 

providing a binding, oligonucleotide having a 
selected sequence having at ^asuJ^o^portions , the first 
portion being complementary t^Tat\ lease a portion of the 
sequence of the oligonucleotides on the second type of 
nanoparticles; \ 

contacting the binding oligonucleotide with the. 
second type of nanoparticles bound Ao the substrate under 
conditions effective to allow hybridization of the binding 
oligonucleotide to the oligonucleotides on the 
nanoparticles; \ 

providing a third type of nanoparticles having 
oligonucleotides attached thereto, the oligonucleotides 
having a sequence complementary to the sequence of a second 
portion of the binding oligonucleotide; \ 
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contacting the\ third type of nanoparticles with 
the binding oligonucleotide bound to the substrate under 
conditions effective to allow hybridization of the binding 
oligonucleotide to the oligonucleotides on the 
nanoparticles ; and 

observing a detec\ta^rT&\ change . 



26. The method of Cl 
transparent. 

27. The method of C 
change is the formation of 




erein the substrate is 



ein the detectable 
on the substrate. 



28. The method of Claim 2$ wherein the nanoparticles 
are made of gold. 

29. A method o£ detecting nucleic acid having at least 
two portions comprising 

contacting theVucleic acid with a substrate 
having oligonucleotides attached thereto, the 
oligonucleotides having a sequence complementary to a first 
portion of the sequence of the Nnucleic acid, the contacting 
taking place under conditions effective to allow 
hybridization of the oligonucleotides on the substrate with 
the nucleic acid; 

contacting the nucleic acid £>ound to the substrate 
with a first type of nanoparticles having^oligonucleotides 
attached thereto, the oligonucleotides having a sequence 
complementary to one or more other portions <5€ the sequence 
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of the nucleic ataid, the contacting taking place under 
conditions effective to allow hybridization of the 
oligonucleotides on \he nanopart icles with the nucleic acid; 

contacting the first type of nanoparticles bound 
to the substrate with a \econd type of nanoparticles having 
oligonucleotides attachedVhereto, the oligonucleotides on 
the second type of nanopartVcles having a sequence 
complementary to at least a portion of the sequence of the 
oligonucleotides on the first Wpe of nanoparticles, the 
contacting taking place under conditions effective to allow 
hybridization of the oligonucleotides on the first and 
second types of nanoparticles; and 

observing a detectable chafoge , 

30. The method of Claim 29 wherein the substrate is 
transparent . 

31. The method of Claim 30 wherein the detectable 
change is the formation of dark areas on the substrate. 

32. The method of Claim 29 wherein the nanoparticles 
are made of gold. 

33. A method of detecting /ifucle^c acid having at least 
two portions comprising: 

contacting the nucleic Acid w^ttL,a substrate 
having oligonucleotides attacJ^d^-dK^etd, the 
oligonucleotides having a sequence \ complementary to a first 
portion of the sequence of the nucleic acid, the contacting 
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.taking place under conditions effective to allow 
hybridization of the oligonucleotides on the substrate with 
the nucleic acid; \ 

contacting the nucleic acid bound to the substrate 
with liposomes having oligonucleotides attached thereto, the 
oligonucleotides having W sequence complementary to a 
portion of the sequence ®f the nucleic acid, the contacting 
taking place under conditions effective to allow 
hybridization of the oligonucleotides on the liposomes with 
the nucleic acid; \ 

contacting the liposomes bound to the substrate 
with a first type of nanopar^itTTfe^s having at least a first 
type oligonucleotides attained thereto, the first type of 
oligonucleotides having a hydrophobic group attached to the 
end not attached to theVnanopWrt^cltes, the contacting taking 
place under conditions e\t^<Sz\v'e to! allow attachment of the 
oligonucleotides on the r^knoparticle^ to the liposomes as a 
result of hydrophobic interactions; and 

observing a detectable change. 

34. A method of detecting nucleic acid having at least 
two portions comprising \ 

contacting the nucleic apid with a substrate 
having oligonucleotides attached tmereto, the 
oligonucleotides having a sequence complementary to a first 
portion of the sequence of the nucleic acid, the contacting 
taking place under conditions effective to allow 
hybridization of the oligonucleotides on the substrate with 
the nucleic acid; \ 
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contacting tme nucleic acid bound to the substrate 
with liposomes having oligonucleotides attached thereto, the 
oligonucleotides having ^ sequence complementary to a 
portion of the sequence Af the nucleic acid, the contacting 
taking place under conditions effective to allow 
hybridization of the oligonucleotides on the liposomes with 
the nucleic acid; \ 

contacting the liposomes bound to the substrate 
with a first type of nanoparnicles having at least a first 
type oligonucleotides attache* thereto, the first type of 
oligonucleotides having a hyd^phob\c group attached to the 
end not attached to the nancvpaAticlea, th£, contacting taking 
place under conditions effective tj^ariiow attachment of the 
oligonucleotides on the nanpp^tkLcles Vo the liposomes as a 
result of hydrophobic interactions ; \ 

contacting the firsT tyfee of rfanoparticles bound 
to the liposomes with a second type of nanoparticles having 
oligonucleotides attached thereto, \ 

the first type of nanoparticles having a 
second type of oligonucleotides attached thereto which have 
a sequence complementary to at leastya portion of the 
sequence of the oligonucleotides on the second type of 
nanoparticles , V 

the oligonucleotides onMthe second type of 
nanoparticles having a sequence complementary to at least a 
portion of the sequence of the second tybe of 
oligonucleotides on the first type of nafaoparticles , 
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the contacting taking place under conditions 
effective to allow hybridization of the oligonucleotides on 
the first and second types of nanoparticles ; and 
observing a detectable change. 

35. A method of detecting a nucleic acid having at 
least two portions comprising: 

providing nanoparticles having oligonucleotides 
. attached thereto; \ 

providing one or more types of binding 
oligonucleotides, each of toe binding oligonucleotides 
having two portions, the sequence of\one portion being 
complementary to the sequenae\of one ©f the portions of the 
nucleic acid and the sequehce \of the ether portion being 
complementary to the sequel :ej&£^the oligonucleotides on the 
nanoparticles; \ \ \ 

contacting the nanoparticles and the binding 
oligonucleotides under conditions effective to allow 
hybridization of the oligonucleotides on the nanoparticles 
with the binding oligonucleotides \ 

contacting the nucleic acid and the binding 
oligonucleotides under conditions affective to allow 
hybridization of the binding oligonucleotides with the 
nucleic acid; and \ 

observing a detectable change . 

36. The method of Claim 35 wherevLn the nanoparticles 
are contacted with the binding oligonucleotides prior to 
being contacted with the nucleic acid. \ 
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37. A method of detecting a nucleic acid having at 
least two portions comprising : 

providing nanoparticles having oligonucleotides 
attached thereto; 

providing one or\more binding oligonucleotides, 
each of the binding oligonucleotides having two portions, 
the sequence of one portion being complementary to the 
sequence of at least two pornions of the nucleic acid and 
the sequence of the other portion being complementary to the 

"orT 



e nanoparticles; 
nan^p^rticles\and the binding 
tiofts effective to allow 

e nanoparticles 



c aVid and \the binding 
to allow 
leotides with the 



.tions effective 



sequence of the oligonucleoti 

contacting the 
oligonucleotides under con 
hybridization of the oligonucleotides on 
with the binding oligonucleotide 

contacting the nUcJ 
oligonucleotides under con 
hybridization of the binding oligon 
nucleic acid; and 

observing a detectable chan 

38. A method of detecting nucleic\acid having at least 
two portions comprising: 

contacting the nucleic acid with at Ueast two types of 
particles having oligonucleotides attached thereto, 

the oligonucleotides on the first type of particles 
having a sequence complementary to a first portion of the 
sequence of the nucleic acid and being labeled with an 
energy donor, 
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the oligonucleotides on the second type of particles 
having a sequence complementary to a second portion of the 
sequence of the nucleic a^cid and being labeled with an 
energy acceptor, 

the contacting taking\ place under conditions effective 
to allow hybridization of qhe oligonucleotides on the 
particles with the nucleic acid; and 

observing a detectable change brought about by 
hybridization of the oligonucleotides on the particles with 
the nucleic acid. 



39. The method of ClaiAi \3 8 wherei\i the energy donor 
and acceptor are fluorescent molecules 

40. A method of detfebting Viup3r€ic acid having at least 
two portions comprising: 

providing a type \^f lat^x microspheres having 
oligonucleotides attached thereto ,\ the oligonucleotides 
having a sequence complementary to a first portion of the 
sequence of the nucleic acid and bei^ig labeled with a 
fluorescent molecule ; 

providing a type of gold na^ioparticles having 
oligonucleotides attached thereto, the\ oligonucleotides 
having a sequence complementary to a second portion of the 
sequence of the nucleic acid; 

contacting the nucleic acid with the latex 
microspheres and the nanoparticles under \conditions 
effective to allow hybridization of the oligonucleotides on 
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the latex microspheres and pn the nanoparticles with the 
nucleic acid; and 

observing changes in fluorescence, color or both. 



41. The method of Cla 
a portion of • the mixture of 
nanoparticles and nucleic a 
located on a microporous ma 
material so as to remove any 1 




her comprising placing 
microspheres , 
servation area 
ting the microporous 
Id nanoparticles from 



the observation area, and then observing the changes in 
fluorescence, color, or both. 



42. A taethod of detecting nucleic acid having at least 
two portions comprising: 

providing a first type of metallic or 
semiconductor nanoparticles having oligonucleotides attached 
thereto, the oligonucleotides having a sequence 
complementary to a fir^t portion of the sequence of the 
nucleic acid and being labeled with a fluorescent molecule; 

providing a secorkl type of metallic or 
semiconductor nanoparticles Having oligonucleotides attached 
thereto, the oligonucleotides n&ving a sequence 
complementary to a second portion\of the sequence of the 
nucleic acid and being labeled witn\a fluorescent molecule; 

contacting the nucleic acickwith the two types of 
nanoparticles under conditions effective to allow 
hybridization of the oligonucleotides on\he two types of 
nanoparticles with the nucleic acid; and 

observing changes in fluorescence 
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43. The method of Claim 42 further comprising placing 
a portion of the mixture of the nanoparticles and nucleic 
acid in an observation area located on a microporous 
material, treating the microporous material so as to remove 
any unbound nanoparticles from the observation area, and 
then observing the changes in fluorescence. 



44. A method of detecting nucleic acid having at least 
two portions comprising: 

providing a type o£ particle having 
oligonucleotides attached theYeto, the oligonucleotides 
having a first portion and a s^ecpftd^portion, both portions 
being complementary to portiqn^ of the N^equence of the 
nucleic acid; 



providing a type 
comprising a first portio 
portion having a sequence ^<j:ompl 
of the oligonucleotides at: 
portions being complementary to port 
the nucleic acid, the probe oligonuc 



'of pr<\be oligonucleotides 

cond potion, the first 
cfry to tihe first portion 
the particles and both 
.ons of t^ie sequence of 
\eotides fSarther being 



labeled with a reporter molecule at one end; 

contacting the particle and the probe 
oligonucleotides under conditions effective to allow for 
hybridization of the oligonucleotides on the particles with 
the probe oligonucleotides to produce a \satellite probe ; 

then contacting the satellite probe with the 
nucleic acid under conditions effective qo provide for 
hybridization of the nucleic acid with th^ probe 
oligonucleotides ; 
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removing the particles; and 
detecting the reporter molecule. 

45. The method of cAaim 44 wherein the particles are 
magnetic and the reporter rtplecule is a fluorescent 
molecule . 

46. The method of ClaitA 44 wherein the particles are 
magnetic and the reporter molecule is a dye molecule. 
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47. The method of Claim 4^^tfher€ 
magnetic and the reporter molo£u\Le is a 
molecule . 



n the particles are 
edox-active 



48. A kit comprising 
container holding a composit 
types of nanoparticles having 
thereto, the oligonucleotides 



lease one contaj 



cor 



. igonuc 1 eot ida^s 
?n the\ first t^ 



nanoparticles having a sequence complementary to the 
sequence of a first portion of a nucleic acid, the 
oligonucleotides on the second type of\ nanoparticles having 
a sequence complementary to the sequence of a second portion 
of the nucleic acid. 



49. The kit of Claim 48 wherein the\ composition in the 

container further comprises a filler oligonucleotide having 

a sequence complementary to a third portion of the nucleic 

acid, the third portion being located between the first and 
second portions. 
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50. The kit of Claim 4p wherein the nanoparticles are 
made of gold. 

51. The kit of Claim 4 8 \further comprising a solid 
surface . 

52. A kit comprising at legist two containers, 
the first container holning nanoparticles having 

oligonucleotides attached thereto Which have a sequence 
complementary to the sequence of a\first portion of a 
nucleic acid, and 

the second container holdiYng nanoparticles having 



oligonucleotides attached there 
complementary to the sequence <^ 
nucleic acid. 



o which have a sequence 
f a second portion of the 



53. The kit of Claim 52 colmprisinb a third container 
holding oligonucleotides having a\ sequence complementary to 
a third portion of the nucleic acid, the\ third portion being 
located between the first and second portions . 

54. The kit of Claim 52 wherein the \ianoparticles are 
made of gold. 

55. The kit of Claim 52 further comprising a solid 
surface . 

56. A kit comprising at least two containers, 
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the first container holding nanoparticles having 
oligonucleotides attached thereto which have a sequence 
complementary to the sequence of a first portion of a 
binding oligonucleotide, and 

the second container holding one or more types of 
binding oligonucleotides, each of which has a sequence 
comprising at least two portions , the first portion being 
complementary to the sequence of the oligonucleotides on the 
nanoparticles and the second portion being complementary to 
the sequence of a portion of\a nucleic acid. 

57. The kit of Claim p6\ which comprises additional 
containers, each holding an additional binding 
oligonucleotide, each additional binding bj-i^onucleotide 

sing at 



having a sequence compri^ 
first portion being comp] 



two \portions , the 

L ^ 1 t 

^frrgntary to the stequence of the 



oligonucleotides on the n^iopartUcles and t^hie second portion 
being complementary to the sequence of another portion of 
the nucleic acid. 



58. The kit of Claim 56 wherein the nanoparticles are 
made of gold. 

59. The kit of Claim 56 furthe^ comprising a solid 
surface . 



60. A kit comprising: 

a container holding one type \ of nanoparticles 
having oligonucleotides attached theretp and one or more 
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types of binding oligonucleotides, each of the types of 
binding oligonucleotides hiving a sequence comprising at 
least two portions, the firlst portion being complementary to 
the sequence of the oligonucleotides on the nanoparticles , 
whereby the binding oligonucleotides are hybridized to the 
oligonucleotides on the nanoparticles, and the second 
portion being complementary no the sequence of one or more 
portions of a nucleic acid. \ 

61. A kit comprising at lleast one container, the 
container holding metallic or JperTTirr^nductor nanoparticles 
having oligonucleotides attached thereto, the 
oligonucleotides having a sequence complementary to a 
portion of a nucleic acid [and having fluorescent molecules 
attached to the ends of vne oligonucleotides not attached to 
the nanoparticles. ^^^^^\ \ 

62. A kit comprising: \ 1 

a substrate, the substrate having attached thereto 
nanoparticles, the nanoparticles having oligonucleotides 
attached thereto which have a sequence complementary to the 
sequence of a first portion of a nucleic acid; and 

a first container holding nanoparticles having 
oligonucleotides attached thereto whiah have a sequence 
complementary to the sequence of a second portion of the 
nucleic acid. \ 

63. The kit of Claim 62 further comprising: 
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a second container holding a binding 
oligonucleotide having a selected sequence having at least 
two portions, the first part ion being complementary to at 
least a portion of the sequence of the oligonucleotides on 
the nanoparticles in the first container; and 

a third container\holding nanoparticles having 
oligonucleotides attached thtereto, the oligonucleotides 
having a sequence complementary to the sequence of a second 
portion of the binding oligonucleotide. 



64. A kit comprising at least three containers: 
the first container >folding\ nanoparticles ; 
the second container Holding \a first 
oligonucleotide having a seqaenc* complementary to the 
sequence of a first portioAof a nuclejj^Vaxrid; and 

the third containejt^htsTaing a sfecond 
oligonucleotide having a sequence complementary to the 
sequence of a second portion of the nucleic acid. 



65. The kit of Claim 64 furtheV comprising a fourth 
container holding a third oligonucleotide having a sequence 
complementary to the sequence of a third portion of the 
nucleic acid, the third portion being Y ocated between the 
first and second portions. 

66. The kit of Claim 64 further comprising a 
substrate . 

67. The kit of Claim 66 further corrforising; 
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a fourth container holding a binding 
oligonucleotide having k selected sequence having at least 
two portions, the first bortion being complementary to at 
least a portion of the sequence of the second 
oligonucleotide; and \ 

a fifth container holding an oligonucleotide 
having a sequence complementary to the sequence of a second 
portion of the binding oligonucleotide . 

68. The kit of Claim OA wherein the oligonucleotides, 
nanoparticles, or both bear functional groups for attachment 
of the oligonucleotides to fcfte nanoparticles. 

69. The kit of Claim 66 wherein the substrate, 
nanoparticles, or both bear functional brpups for attachment 
of the nanoparticles to toe substj^art^T \ 

70. The kit of Claim\\66 wherein the substrate has 
nanoparticles attached to it. \ 

71. The kit of Claim 64 wherein the nanoparticles are 
made of gold. \ 

72. A kit comprising: \ 

a substrate having oligonucleotides attached 
thereto which have a sequence complementary to the sequence 
of a first portion of a nucleic acid; \ 

a first container holding nanbparticles having 
oligonucleotides attached thereto, some\of which have a 
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sequence complementary Vo the sequence of a second portion 
of the nucleic acid; anc 

a second container holding nanoparticles having 
oligonucleotides attached! thereto which have a sequence 
complementary to at least la portion of the sequence of the 
oligonucleotides attached po the nanoparticles in the first 
container. 
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73. A kit comprising: 
a substrate; 

a first contained nolding\nanoparticles ; 
a second contai/ner \holding\a first oligonucleotide 
having a sequence complementary to th^ sequence of a first 
portion of a nucleic acid; 

a third container hpidTng a Second oligonucleotide 
having a sequence complementary! to thej sequence of a second 
portion of the nucleic aaid; anc 

a fourth container holding a^third oligonucleotide 
having a sequence complementary no at least a portion of the 
sequence of the second oligonucleotide. 



74. The kit of Claim 73 wherein the oligonucleotides, 
nanoparticles, substrate or all beabr functional groups for 
attachment of the oligonucleotides ko the nanoparticles or 
for attachment of the oligonucleotides to the substrate. 



75. The kit of Claim 73 wherein\ the nanoparticles are 
made of gold. 
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76. A kit comprising: 

a substrate having oligonucleotides attached 
thereto which have a sequence complementary to the sequence 
of a first portion of a nucleic acid; 

a first container holding liposomes having 
oligonucleotides attached thereto which have a sequence 
complementary to the sequence of a second portion of the 
nucleic acid; and 

a second containerl holding nanoparticles having at 
least a first type of oligonucleotides attached thereto, the 
first type of oligonucleotides having a hydrophobic group 
attached to the end not atjcacned to tfye nanoparticles 

77. The kit of Clain 76 wherein 



lain 
icli 



the nanopart 
second type of oligonucle 



s in tfh^gecomd container have a 
les attached thereto, the second 
type of oligonucleotides hiving a\ sequence complementary to 
the sequence of the oligonucleotides on \ second type of 
nanoparticles ; 

and the kit further comprises: 

a third container holding \l second type of 
nanoparticles having oligonucleotide^ attached thereto, the 
oligonucleotides having a sequence complementary to at least 
a portion of the sequence of the seconffl type of 
olignucleotides on the first type of nanoparticles. 



78. A kit comprising at least two Containers, 

the first container holding panticles having 
oligonucleotides attached thereto which have a sequence 
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complementary to the sequence of a first portion of a 
nucleic acid, the oligonucleotides being labeled with an 
energy donor on the ends not attached to the particles, 
the second container holding particles having 
oligonucleotides attached thereto which have a sequence 
complementary to the sequence of a second portion of a 
nucleic acid, the oligonucleotides being labeled with an 
energy acceptor on the ends not attached to the particles. 



79. The kit of Claim 78 wherein the energy donor and 
acceptor are fluorescent molecui 



80. A kit comprising 
container holding a first t 
oligonucleotides attached tj 
complementary to the sequen' 
nucleic acid, the oligonucl^o^ 
energy donor on the ends not 
a second type of particles 



le^st one container, the 
having 

'sequence 
ion of a 
led with an 
articles, and 
mg oligonucleotides attached 



>e on partic 
>reto\ which 



ides\ bei 
Attached 



thereto which have a sequence complementary to the sequence 
of a second portion of a nucleic acid, the oligonucleotides 
being labeled with an energy accepto^ on the ends not 
attached to the particles. 



81. The kit of Claim 80 wherein the energy donor and 
acceptor are fluorescent molecules. 



82 



A kit comprising: 
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a first container holding a type of latex 
microspheres having oligonucleotides attached thereto, the 
oligonucleotides having a sequence complementary to a first 
portion of the sequence of a nucleic acid and being labeled 
with a fluorescent molecule A and 

a second container! holding a type of gold 
nanoparticles having oligonucleotides attached thereto, the 
oligonucleotides having a sequence complementary to a second 
portion of the sequence of the nucleic acid. 
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83. The kit of Claim 82 /OurtherN^omprising a 
microporous material . 



84 



A kit comprising: 
a first container \\hold 
or semiconductor nanopartic 
attached thereto, the oligon] 
complementary to a first por 



type of metallic 
nucleotides 
ng a sequence 
the sequence of a 
nucleic acid and being labeled witl\ a fluorescent molecule; 
and 

a second container holding a second type of 
metallic or semiconductor nanoparticles having 
oligonucleotides attached thereto, thte oligonucleotides 
having a sequence complementary to a second portion of the 
sequence of a nucleic acid and being labeled with a 
fluorescent molecule. 



85. The kit of Claim 84 further comprising a 
microporous material . 
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86. A kit comprising \a container holding a satellite 
probe, the satellite probe bomprising: 

a particle having lattached thereto 
oligonucleotides, the oligonucleotides having a first 
portion and a second portion* both portions having sequences 
complementary to portions of phe sequence of a nucleic acid; 
and 

probe oligonucleotides hybridized to the 
oligonucleotides attached to the nanoparticles , the probe 
oligonucleotides having a f irst\ portion and a second 



portion, the first portion havj 
to the sequence of the first 
attached to the particles, 
complementary to portions 
acid, the probe oligonucle 
molecule attached to one en 



jequence complementary 
;ion <^f the oligonucleotides 
bth ^portioifrs having sequences 
e of the nucleic 
having a reporter 



the sequent 



ides 



87. A substrate having nanopArticles attached thereto, 

88.. The substrate of Claim 87\wherein the 
nanoparticles have oligonucleotides attached thereto which 
have a sequence complementary to the ^sequence of a first 
portion of a nucleic acid. 



89. A metallic or semiconductor Aanoparticle having 
oligonucleotides attached thereto, the bligonucleotides 
being labeled with fluorescent molecule^ at the ends not 
attached to the nanoparticle . 



147 




File No. 4149-1-1 



90. A satellite frrobe comprising: 

a particle haVing attached thereto 
oligonucleotides, the oligonucleotides having a first 
portion and a second portion, both portions having sequences 
complementary to portion^ of the sequence of a nucleic acid; 
and 

probe oligonucleotides hybridized to the 
oligonucleotides attached Go the nanoparticles, the probe 
oligonucleotides having a first portion and a second 



portion, the first portion 
to the sequence of the fi 
attached to the particle; 
complementary to portion 
acid, the probe oligonuc|L 
molecule attached to one 



91. A method of nan! 



a sequence complementary 
Iportiota. of the oligonucleotides 
bo\:h portions having sequences 
\ence of the nucleic 

iving a reporter 



le seqi 



is fui 



comprising 



)f abrication> 
providing at least one Vype of linking 
oligonucleotide having a selected ^sequence, the sequence of 
each type of linking oligonucleotide having at least two 
portions ; 

providing one or more type^ of nanoparticles 
having oligonucleotides attached thereto, the 
oligonucleotides on each of the type s\ of nanoparticles 
having a sequence complementary to thej sequence of a portion 
of a linking oligonucleotide; and 

contacting the linking oligonucleotides and 
nanoparticles under conditions effective to allow 
hybridization of the oligonucleotides oA the nanoparticles 
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..to the linking oligonucleotides so that a desired 
nanomaterial or nanostrucnure is formed wherein the 
nanoparticles are held together by oligonucleotide 
connectors. \ 

92. The method of Claim 91 wherein the nanoparticles 
are made of gold. \ 

93. The method of Claim\ 91 wherein at least two types 
of nanoparticles having oligonucleotides attached thereto 
are provided, the oligonucleotides on tne first type of 
nanoparticles having a sequ|ence\ complementary to a first 
portion of the sequence off a linking oligonucleotide, and 
the oligonucleotides on thfe second t^pe-^5^Tnanoparticles 
having a sequence complemenLa^r^t© a secona portion of the 
sequence of the linking oligonucleotide. \ 

94. The method of Claim 93 wh&rein the nanoparticles 
are made of gold. \ 

95. A method of nanof abrication \comprising : 
providing at least two types \of nanoparticles 

having oligonucleotides attached thereto, 

the oligonucleotides on the fiorst type of 
nanoparticles having a sequence complementary to that of the 
oligonucleotides on the second of the nanoparticles; 

the oligonucleotides on the second type of 
nanoparticles having a sequence complementary to that of the 
oligonucleotides on the first type of nanoparticles; and 
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contacting Vhe first and second types of 
nanoparticles under ccmditions effective to allow 
hybridization of the oligonucleotides on the nanoparticles 
to each other so that a\ desired nanomaterial or 
nanostructure is formed 

96. The method of Claim 95 wherein the nanoparticles 
are made of gold. 



97. Nanomaterials orj^no^ructures composed of 
nanoparticles having oligonucleotides attached thereto, the 



nanoparticles being hel 
connectors . 



together b^ oligonucleotide 



98. The nanomater: 
wherein at least some of^ 
triple -stranded. 



.s or Vnanost] 
the olVgonucL 



ictures of Claim 97 
Jptide connectors are 



99. The nanomaterials or naf^ostructures of Claim 97 
wherein the nanoparticles .are made\of gold. 

100. A composition comprising at least two types of 
nanoparticles having oligonucleotides attached thereto, the 
oligonucleotides on the first type of\ nanoparticles having a 
sequence complementary to the sequence! of a first portion of 
a nucleic acid or a linking oligonucleotide, the 
oligonucleotides on the second type of nanoparticles having 
a sequence complementary to the sequence\of a second portion 
of the nucleic acid or linking oligonucleotide. 
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101. The composition of Claim 100 wherein the 
nanoparticles are made of gold. 

102. An assembly or containers comprising: 

a first container holding nanoparticles having 
oligonucleotides attachea thereto, and 

a second container holding nanoparticles having 
oligonucleotides attached thereto, 

the oligonucleotides attached to the nanoparticles 
in the first container haviAg a sequence complementary to 
that of the oligonucleotides\ attached to the nanoparticles 
in the second container, 

the oligonucleotide^a^Ached to the nanoparticles 
in the second container ha^^mg\a sequence complementary to 
that of the oligonucleotides at\:ached\to the nanoparticles 
in the second container. 



103. The assembly op Cla 
nanoparticles are made--t?ft gold. 



wherein the 



104. A nanoparticle having a plurality of different 
oligonucleotides attached thereto. 



105. A method of separating a selected nucleic acid 
having at least two portions from othe^ nucleic acids, the 
method comprising: 

providing two or more types of \ nanoparticles 
having oligonucleotides attached thereto A the 
oligonucleotides on each of the types of nanoparticles 
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having a sequence complementary to the sequence of one of 
the portions of the selected^ nujeiBic acid; and 

contacting the nucieic aclLds and nanoparticles 
under conditions effective fco nllowl hybridization of the 
oligonucleotides on the nanapa^tip3res with the selected 
nucleic acid so that the nanbp^ticles hybridized to the 
selected nucleic acid aggregate land precipitate. 



